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Background. Physical activity (PA) is associated with health beneﬁts and disease prevention and is often prescribed in managing
many health conditions. Understanding the cultural inﬂuences is relevant in order to eﬀectively promote PA. The objective of this
study was to assess the level of PA among Saudi women, measured by daily step count, and the association between PA and health
beliefs.Methods.Atotalof161eligibleparticipantswereaskedtocompletetwoquestionnairestoassesshealthbeliefs:HealthLocus
of Control (HLC) and Self-Eﬃcacy Assessment Scale. Each participant was given a pedometer and a diary to record their daily PA
fortwoweeks.Results.Onehundredandﬁveparticipantscompletedthetwoweekspedometerdata(meanage26.3±7.1years,BMI
25 ± 4.2kg/m 2). The average pedometer score over two weeks was 5114 ± 2213 steps. Step count had strong correlation with self-
eﬃcacy (rs = 0.75), mild correlation with internal HLC (rs = 0.42), and mild negative correlation with external HLC (rs =− 0.35).
Conclusion.ThestudydemonstrateshighlevelofinactivityamongSaudifemalesinreferencetotheinternationalrecommendation
for minimum activity. The data also reveal an association between PA and health beliefs. Ultimately, such information can be used
to design gender- and culture-sensitive interventions that could enhance adherence to PA.
1.Introduction
It is widely reported that regular physical activity reduces the
risk of a number of medical conditions, and contributes to
personal wellbeing [1]. The World Health Organization
(WHO) regards physical inactivity as one of the leading
causesofdeathanddisability[2],andaleadingcauseofnon-
communicable chronic conditions, such as hypertension, di-
abetes, and obesity [3].
As a result of this, clinical practitioners often prescribe
physical activity as an essential component for the man-
agement of many health conditions [4]. However, medical
advice alone has not been eﬀective in promoting physical
activity [5], resulting in extensive research on the means to
promotephysicalactivity.Despite this,thereis nouniversally
accepted method due to the multiple factors that inﬂuence
physical activity.
In order to facilitate the promotion of physical activity,
an understanding of social and cultural inﬂuences is of par-
amount importance. It is well known and generally accepted
that diﬀerent cultures have diﬀerent health outcomes inﬂu-
enced by diﬀerent beliefs [6]. Sociodemographic factors have
also been examined in relation to health promoting behav-
iors, but inconsistent results were reported [7–9]. Overall,
there is suﬃcient evidence in the literature to show that the
level of physical activity among societies is inﬂuenced by
health beliefs, psychosocial status, and self-eﬃcacy [9].
Signiﬁcant increase in the level of physical inactivity
among the Saudi population has been recently reported,
predisposing them to health problems [10, 11]. So far, the
majority of studies conducted on the Saudi society have
focused on either the male population, or children and
adolescents [12, 13], however, the prevalence of sedentary
lifestyle-related obesity has been escalating among Saudi
females [14]. This demonstrates a growing need to under-
stand how social restraints imposed upon Saudi women
aﬀect women’s health and their response to current treat-
ment methods.
The literature suggests a speciﬁc gender-based consider-
ation when making recommendations to promote physical
activity [15]. This means that intervention and motivation2 J o u r n a lo fN u t r i t i o na n dM e t a b o l i s m
programs should be customized to suit the needs of the indi-
vidual, with gender as a primary consideration.
In Saudi Arabia, women are prohibited from driving
and require a guardian for commuting. Such cultural factors
faced by Saudi females could prohibit or limit exercise activ-
ities, thereby increasing the prevalence of physical inactivity
among such population [10]. For this reason, it is deemed
necessary to study factors aﬀecting physical activity in the
Saudi culture in order to design appropriate interventions to
improve it. To our knowledge, the identiﬁcation of a base-
line activity level of Saudi females has not been previously
established.
There are number of methods reported in the literature
t om e a s u r ep h y s i c a la c t i v i t y[ 16]. The most frequent of
these is the use of self-report diaries or retrospective recall
questionnaires,yetthesubjectivenatureofsuchtoolsreduces
their validity [17]. Recently, the use of pedometers has been
considered an objective measure of physical activity [18].
Validity of the pedometers in measuring step count has been
widely established [19, 20].
The use of pedometers to assess physical activity has
been justiﬁed by the fact that walking is the most widely
advocated form of physical activity. Walking is suggested as
the mode of activity most likely to increase physical activity
at a population level [21], particularly for sedentary adults
[22]. Walking behavior has received recent attention based
onitsphysicalandpsychologicalhealthbeneﬁts[23,24],and
its ease to physically perform and low cost in comparison to
other forms of physical activity [25, 26].
This paper seeks to quantify the level of physical activity
among Saudi females. The secondary objective of the study
is to investigate the psychosocial factors associated with
level of physical activity among Saudi females. Given the
apparent interaction between culture, beliefs, and health in
the literature, emphasis will be placed on investigation of the
relationship between the level of physical activity and health
beliefs.
2. Methods
2.1. Participants. Participants were recruited through adver-
tisement using posters and ﬂyers, university and hospi-
tal newsletters, through primary health care centers, and
announcements in female health clubs and community cen-
ters in Riyadh city. Literate Saudi females between the ages of
18 and 45 years old were targeted. Pregnant volunteers were
excluded, as well as those with history of fracture or surgery
to the back, pelvis, or lower limb. Participation in the study
was also prohibited by eating disorders, conditions aﬀecting
cognitivefunction,orconditionsaﬀectingtheabilitytowalk.
2.2. Instrumentation
2.2.1. Measurement of Physical Activity. To assess the level of
physical activity, step counts were measured by the Omron
HJ-152K-E pedometer, which has been reported to have
acceptable validity and reliability [27].
2.2.2. Measurement of Health Beliefs. To assess health beliefs,
the Arabic versions of two well-established and validated
questionnaires were used.
Multidimensional Health Locus of Control (HLC). It contains
three 6-item subscales: internality; powerful others external-
ity; chance externality. Each item scored from 1 (strongly
disagree) to 6 (strongly agree) for the externally worded
itemsandreversescoredfortheinternallywordeditems[28].
Those who have conﬁdence that whatever happens to them
is substantially within their domain of inﬂuence are said to
have a predominantly internal locus of control, while those
who believe that they are inﬂuenced by external forces are
considered to have an external locus of control [29]. The
Arabic version of the HLC was constructed and validated by
Badr and Moody [6].
Self-EﬃcacyAssessmentScale. Itcomprisesof10itemsscored
on a 4-point Likert scale, to examine beliefs about ability to
copewithalargevarietyofstressors[30].Thisscalemeasures
the belief people have in their own abilities to perform the
desiredbehaviorsinvarioussituations[31]andwasvalidated
in diﬀerent languages including Arabic [30].
2.3. Procedure. Phone interviews were conducted to screen
all interested volunteers to ensure eligibility to the study.
Consent was sought and obtained from each eligible par-
ticipant. Ethical approval for the study was granted by the
University Institutional Review Board.
On the ﬁrst visit, baseline assessment was conducted
and participants demographics (age, occupation, education,
marital status, residential area) and anthropometric mea-
sures (weight, height, BMI) were taken. At this baseline
assessment, participants were asked to complete the HLC
Questionnaire and the Self-Eﬃcacy Assessment Scale.
Each participant was given a pedometer to wear daily
for 2 weeks. A two-week data collection period was selected
to attain accurate information regarding the usual phys-
ical activity pattern. Also, the motivational eﬀect of the
pedometer use, and the associated bias were eliminated by
the prolonged period. Participants were asked to record the
pedometer reading (number of steps) in a diary at the end
of each day. The diaries provide a log of daily step count. All
participants were encouraged to maintain their typical level
of walking to obtain a baseline indicator of their activity.
2.4. Data Analysis. A cross-sectional research design was
used. Descriptive statistics were computed to describe the
participants’ demographics and anthropometric data.
The analysis strategy was based on themes that emerged
from the literature. Since beliefs are considered mult dimen-
sionalwithapoorlyunderstoodcausalstructure,aunivariate
analysis approach is often desirable over a multivariate
analysis [26]. Hence, a univariate correlational analysis was
conducted to examine the relationship between the level
of physical activity and measures of health beliefs. Walking
behavior was considered the critical dependent variable.
Speciﬁcally, nonparametric correlations were made betweenJ o u r n a lo fN u t r i t i o na n dM e t a b o l i s m 3
Table 1: Participants’ demographics and step count (n = 105).
Continuous variables Minimum Maximum Mean ± SD
Age (years) 19 44 26.3 (±7.1)
Weight (Kg) 37.4 131.2 73.2 (±16.4)
BMI (kg/m2) 15.4 45 25 (±6.2)
Step count (steps) 575 12630 5114 (±2213)
Table 2: Social status, education level, and residential area (n =
105).















the step count obtained by the pedometers with the par-
ticipants’ self-reports in the two questionnaires. Strength of
association was assessed using Glantz classiﬁcation [32].
3. Results
A total of 320 volunteers were initially screened, of which
161 volunteers were recruited based on the inclusion criteria.
Demographic data are presented in Table 1. One hundred
and ﬁve subjects completed the two weeks step-count data
(mean age = 26.3 ± 7.1 years; mean BMI: 25 ± 4.2kg/m2).
All participants had a minimum education of high school
degree, and 31.4% had a college degree (Table 2). The
majority of the sample was university students at the time of
thestudy(71%),andtheremainingwereworkers(29%).The
average number of steps taken daily by our sample was 5114
(±2213). Step count did not correlate with the participants’
demographics, social status, or residential location.
The outcome measures scores are presented in Table 3.
Overall, participants had higher internal HLC than external
HLC, with particularly lower chance HLC. Participants were
f o u n dt oh a v em o d e r a t et oh i g hs e l f - e ﬃcacy. Step count had
strong correlation with self-eﬃcacy (rs = 0.75, P = 0.03),
mild correlation with internal HLC (rs = 0.42, P = 0.02),
andmildnegativecorrelationwithexternalHLC(rs =− 0.35,
P = 0.03).
Table 3: Outcome measures scores (n = 105).
Mean (SD) Range Maximum score
Self-eﬃcacy 27.3 (4.9) 15–39 40
Internal HLC 26.8 (4.1) 17–36 36
Chance HLC 18.5 (4.7) 6–29 36
Powerful other HLC 22.3 (4.9) 9–34 36
HLC: Health Locus of Control.
4. Discussion
This study was derived on the premise that factors such as
gender, age, occupational stressors, socioeconomic status are
likely to inﬂuence the outcome of health [9]. The results
support the view that health behaviors are associated with
health beliefs, particularly HLC (beliefs about what controls
one’shealth)[33],andself-eﬃcacy(beliefsaboutone’sability
to cope with stressors) [30].
The notion of perceived locus of control is the most
widelyknownofthepsychologicalconstructsassociatedwith
health beliefs [34]. Health locus of control has been exten-
sively studied in relation to health behaviors [35]. These
results support previous work suggesting that higher internal
HLC is positively associated with higher performance of
regular physical activity, while external HLC is negatively
associated with it [36]. Internal scoring people have a greater
tendency to attribute life outcomes to personal characteris-
tics relating to ability, eﬀort, and personal power of control
[37]. On the other hand, people who score higher in external
locus of control are more likely to attribute successes and
failures in life to factors such as fate, luck, and chance
[37, 38]. It seems natural that those with high internal locus
of control assume control over their health and thereby tend
to have a high level of physical activity, and that the opposite
is true for people with high external locus of control.
Self-eﬃcacy is another concept that is also widely re-
searched in health promotion [39, 40]. The current data
conﬁrmed the positive role of eﬃcacy beliefs in initiating
and maintaining a regular program of physical exercise [41].
The novelty in this study lies in challenging the empirical
assumption that Arabs have higher external and lower
internal HLC, and thus fewer health-promoting behaviors
[37]. This sample of Saudi young educated females had
higher internal HLC suggesting that they assume more
responsibility for their actions. Previous evidence suggests
that Arabs tend to perceive forces outside the individual as
causing illness, thus expressing higher external HLC [42].
According to Cohen and Azaiza [37], these perceptions are
incorporated in the cultural belief system and are thus not
always related to level of education. In contrast to this view,
other scholars note that the Islamic religion stresses that
individuals take personal responsibility for their health and
that it encourages active health-promoting behaviors [43].
One of the key ﬁndings of this study is the low number
of steps taken by Saudi females, which is substantially lower
than the widely promoted target of 10,000 steps per day
required to attain health-related beneﬁts [20]. The mean
number of steps of this sample would place them in the4 J o u r n a lo fN u t r i t i o na n dM e t a b o l i s m
“low active” category (5000–7499 steps/day) of Tudor-Locke
and Bassett [20]. This low level of physical activity has never
been reported in similar age groups, and, instead, mimics
the level of activity in adults 65 years of age or older [44–
47]. Other reports of physical inactivity among men and
women in the Gulf Cooperation Council, including Saudi
Arabia, also showed low levels of suﬃcient physical activity,
moreprominentinwomencomparedtomen[48].Estimates
were 39.0–42.1% for men and 26.3–28.4% for women, based
on only two nationally representative samples from Saudi
Arabia and Kuwait. However, those reports were based on
data collected using self-report questionnaires on physical
activity only, and as such cannot be conclusively veriﬁed.
These ﬁndings could be analyzed in the context of the
Saudi social system and the role of women in this system.
Conservative social norms deﬁning the roles for males and
females in Muslim countries inﬂuence the context in which
they can be physically active and reduce potential weight
gain [48] .I nS a u d iA r a b i a ,w o m e nh a v er e s t r i c t i o n st o
movement outside their homes and limited opportunities to
attend health centers [49]. In addition, the hot climate, high
dependency on automobiles, as well as the employment of
domestic helpers, seem to contribute to low levels of activity
in daily life [48].
Data from the WHO (2009) also showed that physical
inactivity is globally more prevalent among girls and women
than their male counterparts [50]. Many factors hinder the
participation of women in physical activity and their access
to health care, including lower income for women, required
agreement from a senior member of the household to engage
in physical activity, having a greater workload in the home
and care-giving roles, limited mobility, and cultural restric-
tions [50].
The social structure in Saudi Arabia tends to remain
male-dominated, collectivistic, and patriarchal, with great
emphasis on family values and group cohesiveness. Conse-
quently, women who grow up in this kind of society may
develop a lower internal sense of control and lower conﬁ-
dence level. This may carry even broader implications, since
women will not play their important role in encouraging
health behaviors in the family setting and on the community
level[51].Thispatternseemstobebeginningtoreverseitself,
since the Saudi society is undergoing a major modernization
process in health and other services, resulting from higher
urbanization, more education, and more women working
outside the home. This was accompanied by a government
reform in favor of women and recent legislation to empower
women to play their role in the development of the coun-
try.
In light of the above discussion, this study demonstrates
that there is an association between internality and the
likelihood of making healthy choices. Success in adopting
and maintaining regular exercise depends largely on the
individual’s self-regulatory eﬃcacy [52, 53]. Clinicians may
need to operationalize these ﬁndings by designing strategies
and messages to directly promote these speciﬁc signiﬁcant
constructs in enhancing physical activity.
Clinicians are also advised to remember that behavior
change is a slow process which requires constant attention
[54]. However, it is possible to predict health-related behav-
iors: people with a more internal HLC generally adhere more
closely to health regimens, while more externally oriented
individuals are less likely to engage in health-protective be-
haviors [38].
This study needs to be interpreted within the context of
its limitations. First, the sampling frame of Riyadh limits
the generalizability of the ﬁndings to other regions. Other
limitations of the study include the high attrition, the ho-
mogeneous self-selected sample, and the fact that the study
was run in an academic setting.
5. Conclusion
It is important to understand the factors and personal char-
acteristics that aﬀect the perseverance of health-promoting
behaviors, in order to construct eﬀective interventions. This
study provides a baseline assessment of physical activity
amongSaudiwomen.Thedatashowedacorrelationbetween
physical activity and health beliefs. Practitioners should
devote attention and resources to empowering women to
take responsibility for promoting personal and family health.
This work can contribute to the development of physical
activity interventions that are relevant to the Saudi society.
Conﬂict of Interests
The authors have no conﬂicts of interest to report.
Acknowledgments
The authors acknowledge the support of the King Saud Uni-
versity Research Center at the Female Center for Scientiﬁc
and Medical Colleges, Riyadh, Saudi Arabia. Further support
was also provided by King Abdulaziz City for Science and
Technology, Riyadh, Saudi Arabia. The authors also would
like to acknowledge Mrs. Jawaher Alaqeel, the demonstrator
at College of Applied Medical Sciences in King Saud Uni-
versity, for her valuable contribution in coordinating data
collection in this study.
References
[1] G. A. Colditz, “Economic costs of obesity and inactivity,”
Medicine & Science in Sports and Exercise, vol. 31, no. 11, pp.
S663–S667, 1999.
[2] World Health Organization, “Sedentary lifestyle: aglobal pub-
lic health problem,” WHO, Geneva, Switzerland, 2001, http://
www.who.int/hpr/physactiv/sedentary.lifestyle.shtml/.
[3] A. H. Mokdad, J. S. Marks, D. F. Stroup, and J. L. Gerberding,
“Actual causes of death in the United States, 2000,” Journal of
the American Medical Association, vol. 291, no. 10, pp. 1238–
1245, 2004.
[4] The Institute of Lifestyle Medicine: Harvard Lifestyle Medi-
cine, 2010, http://www.harvardlifestylemedicine.org/.
[5] J. P. Dorn, F. J. Cerny, L. H. Epstein et al., “Work and leisure
time physical activity and mortality in men and women from
a general population sample,” Annals of Epidemiology, vol. 9,
no. 6, pp. 366–373, 1999.J o u r n a lo fN u t r i t i o na n dM e t a b o l i s m 5
[6] H. E. Badr and P. M. Moody, “Health locus of control beliefs
and smoking among male Kuwaiti government employees,”
Eastern Mediterranean Health Journal,v o l .1 1 ,n o .1 - 2 ,p p .
137–145, 2005.
[ 7 ] P .H .D u ﬀy, J. E. A. Leakey, J. L. Pipkin, A. Turturro, and R. W.
Hart, “The physiologic, neurologic, and behavioral eﬀects of
caloric restriction related to aging, disease, and environmental
factors,”Environmental Research,vol. 73, no. 1-2, pp. 242–248,
1997.
[8] G. M. Felton, R. R. Pate, M. A. Parsons et al., “Health risk
behaviors of rural sixth graders,” Research in Nursing and
Health, vol. 21, no. 6, pp. 475–485, 1998.
[9] J. Wardle and A. Steptoe, “Socioeconomic diﬀerences in
attitudes and beliefs about healthy lifestyles,” Journal of Epi-
demiology and Community Health, vol. 57, no. 6, pp. 440–443,
2003.
[10] M. M. Al-Nozha, H. M. Al-Hazzaa, M. R. Arafah et al.,
“Prevalence of physical activity and inactivity among Saudis
aged 30–70 years: a population-based cross-sectional study,”
Saudi Medical Journal, vol. 28, no. 4, pp. 559–568, 2007.
[11] S. A. Al-Refaee and H. M. Al-Hazzaa, “Physical activity proﬁle
of adult males in Riyadh city,” Saudi Medical Journal, vol. 22,
no. 9, pp. 784–789, 2001.
[12] H. M. Al-Hazzaa, “Physical activity, ﬁtness and fatness among
Saudi children and adolescents: implications for cardiovascu-
lar health,” Saudi Medical Journal, vol. 23, no. 2, pp. 144–150,
2002.
[13] H. M. Al-Hazzaa and M. A. Sulaiman, “Maximal oxygen
uptake and daily physical activity in 7-to-12 year-old boys,”
Pediatric Exercise Science, vol. 5, no. 4, pp. 357–366, 1993.
[14] M. A. F. El-Hazmi and A. S. Warsy, “Prevalence of overweight
and obesity in diabetic and non-diabetic Saudis,” Eastern
Mediterranean Health Journal, vol. 6, no. 2-3, pp. 276–282,
2000.
[15] J. L. White, L. B. Ransdell, J. Vener, and J. A. Flohr, “Factors
related to physical activity adherence in women: review and
suggestions for future research,” Women and Health, vol. 41,
no. 4, pp. 123–148, 2005.
[16] L.M.ReiserandE.A.Schlenk,“Clinicaluseofphysicalactivity
measures,” Journal of the American Academy of Nurse Practi-
tioners, vol. 21, no. 2, pp. 87–94, 2009.
[17] B. J. Speck and S. W. Looney, “Eﬀects of a minimal inter-
vention to increase physical activity in women: daily activity
records,” Nursing Research, vol. 50, no. 6, pp. 374–378, 2001.
[18] S. D. Stovitz, J. J. VanWormer, B. A. Center, and K. L. Bremer,
“Pedometers as a means to increase ambulatory activity for
patients seen at a family medicine clinic,” Journal of the
American Board of Family Practice, vol. 18, no. 5, pp. 335–343,
2005.
[19] S. E. Crouter, P. L. Schneider, M. Karabulut Jr., and D. R.
Bassett, “Validity of 10 electronic pedometers for measuring
steps,distance,andenergycost,”MedicineandScienceinSports
and Exercise, vol. 35, no. 8, pp. 1455–1460, 2003.
[20] C. Tudor-Locke and D. R. Bassett, “How many steps/day are
enough? Preliminary pedometer indices for public health,”
Sports Medicine, vol. 34, no. 1, pp. 1–8, 2004.
[21] M. Hillsdon and M. A. Thorogood, “A systematic review of
physicalactivitypromotionstrategies,”BritishJournalofSports
Medicine, vol. 30, no. 2, pp. 84–89, 1996.
[22] D. Ogilvie, C. E. Foster, H. Rothnie et al., “Interventions to
promote walking: systematic review,” British Medical Journal,
vol. 334, no. 7605, pp. 1204–1207, 2007.
[23] R. E. Blacklock, R. E. Rhodes, and S. G. Brown, “Relationship
between regular walking, physical activity, and health-related
quality of life,” Journal of Physical Activity & Health, vol. 4, no.
2, pp. 138–152, 2007.
[24] J. E. Manson, P. Greenland, A. Z. LaCroix et al., “Walking
compared with vigorous exercise for the prevention of car-
diovascular events in women,” The New England Journal of
Medicine, vol. 347, no. 10, pp. 716–725, 2002.
[25] M. Duncan and K. Mummery, “Psychosocial and environ-
mental factors associated with physical activity among city
dwellers in regional Queensland,” Preventive Medicine, vol. 40,
no. 4, pp. 363–372, 2005.
[26] R. E. Rhodes, C. M. Blanchard, K. S. Courneya, and R. C.
Plotnikoﬀ, “Identifying belief-based targets for the promotion
of leisure-time walking,” Health Education and Behavior, vol.
36, no. 2, pp. 381–393, 2009.
[ 2 7 ] C .G .R y a n ,P .M .G r a n t ,W .W .T i g b e ,a n dM .H .G r a n a t ,“T h e
validity and reliability of a novel activity monitor as a measure
of walking,” British Journal of Sports Medicine, vol. 40, no. 9,
pp. 779–784, 2006.
[28] K. A. Wallston, “The validity of the multidimensional health
locus of control scales,” Journal of Health Psychology, vol. 10,
no. 5, pp. 623–631, 2005.
[29] G. N. Molloy, K. Wolstencroft, N. J. King et al., “Locus of con-
trol of smokers, nonsmokers, and nonpracticing smokers,”
Psychological Reports, vol. 81, no. 3, pp. 781–782, 1997.
[30] M. Jerusalem and R. Schwarzer, “Self-eﬃcacy as a resource
factor in stress appraisal processes,” in Self-Eﬃcacy: Thought
ControlofAction,R.Schwarzer,Ed.,pp.195–213,Hemisphere,
Washington, DC, USA, 1992.
[31] A. Bandura, “Self-eﬃcacy: toward a unifying theory of behav-
ioral change,” Psychological Review,vol. 84, no. 2, pp. 191–215,
1977.
[32] S. A. Glantz, Primer of Biostatistics, McGraw-Hill, New York,
NY, USA, 4th edition, 1997.
[ 3 3 ]C .L .H o l t ,E .M .C l a r k ,M .W .K r e u t e r ,a n dD .M .R u b i o ,
“Spiritual health locus of control and breast cancer beliefs
among urban African American women,” Health Psychology,
vol. 22, no. 3, pp. 294–299, 2003.
[34] D. Cooper and M. Fraboni, “Psychometric study of forms A
and B of the multidimensional health locus of control scale,”
Psychological Reports, vol. 66, no. 3, pp. 859–864, 1990.
[35] B. S. Wallston, K. A. Wallston, G. D. Kaplan, and S. A. Maides,
“Development and validation of the health locus of control
(HLC) scale,” Journal of Consulting and Clinical Psychology,
vol. 44, no. 4, pp. 580–585, 1976.
[36] A. Steptoe and J. Wardle, “Locus of control and health behav-
iour revisited: a multivariate analysis of young adults from 18
countries,”BritishJournalofPsychology,vol.92,no.4,pp.659–
672, 2001.
[37] M. Cohen and F. Azaiza, “Health-promoting behaviors and
health locus of control from a multicultural perspective,”
Ethnicity and Disease, vol. 17, no. 4, pp. 636–642, 2007.
[38] S. C. Laﬀrey and M. Isenberg, “The relationship of internal
locus of control, value placed on health, perceived importance
of exercise, and participation in physical activity during
leisure,” International Journal of Nursing Studies, vol. 40, no.
5, pp. 453–461, 2003.
[39] A. Bandura, “The anatomy of stages of change,” American
Journal of Health Promotion, vol. 12, no. 1, pp. 8–10, 1997.
[ 4 0 ]A .M .S .W u ,C .S .K .T a n g ,a n dT .C .Y .K w o k ,“ S e l f - e ﬃcacy,
health locus of control, and psychological distress in elderly
Chinese women with chronic illnesses,” Aging and Mental
Health, vol. 8, no. 1, pp. 21–28, 2004.6 J o u r n a lo fN u t r i t i o na n dM e t a b o l i s m
[41] B. Sternfeld, B. E. Ainsworth, and C. P. Quesenberry, “Physical
activity patterns in a diverse population of women,” Preventive
Medicine, vol. 28, no. 3, pp. 313–323, 1999.
[42] A. Al-Krenawi and J. R. Graham, “Culturally sensitive social
work practice with Arab clients in mental health settings,”
Health and Social Work, vol. 25, no. 1, pp. 9–22, 2000.
[43] S. M. Adib, “From the biomedical model to the Islamic alter-
native: a brief overview of medical practices in the contempo-
rary Arab world,” Social Science and Medicine,v o l .5 8 ,n o .4 ,
pp. 697–702, 2004.
[44] C. B. Chan, D. A. J. Ryan, and C. Tudor-Locke, “Health bene-
ﬁts of a pedometer-based physical activity intervention in sed-
entary workers,” Preventive Medicine, vol. 39, no. 6, pp. 1215–
1222, 2004.
[45] K. A. Croteau, “A preliminary study on the impact of a
pedometer-based intervention on daily steps,” American Jour-
nal of Health Promotion, vol. 18, no. 3, pp. 217–220, 2004.
[46] R. Miller and W. Brown, “Meeting physical activity guidelines
and average daily steps in a working population,” Journal of
Physical Activity and Health, vol. 1, no. 3, pp. 218–226, 2004.
[47] M. C. Whitt, S. Levin, B. E. Ainsworth, and K. D. Dubose,
“Evaluationofatwo-partsurveyitemtoassessmoderatephys-
ical activity: the cross-cultural activity participation study,”
Journal of Women’s Health, vol. 12, no. 3, pp. 203–212, 2003.
[48] R. M. Mabry, M. M. Reeves, E. G. Eakin, and N. Owen,
“Evidence of physical activity participation among men and
women in the countries of the gulf cooperation council: a
review,” Obesity Reviews, vol. 11, no. 6, pp. 457–464, 2010.
[49] E. Al-Eisa, “Indicators of adherence to physiotherapy atten-
dance among Saudi female patients with mechanical low back
pain: a clinical audit,” BMC Musculoskeletal Disorders, vol. 11,
article 124, 2010.
[50] World Health Organization, “Interventions on diet and phys-
ical activity: what works: summary report,” Geneva, Switzer-
land, 2009, http://www.who.int/dietphysicalactivity/summa-
ry-report-09.pdf.
[51] A. M. AlQuaiz and S. A. Tayel, “Barriers to a healthy lifestyle
among patients attending primary care clinics at a university
hospital in Riyadh,” Annals of Saudi Medicine, vol. 29, no. 1,
pp. 30–35, 2009.
[52] K. Tones, “Measuring success in health promotion: selecting
indicators of performance,” Hygie, vol. 11, no. 4, pp. 10–14,
1992.
[53] R. Schwarzer and B. Renner, “Social-cognitive predictors of
health behavior: action self-eﬃcacy and coping self-eﬃcacy,”
Health Psychology, vol. 19, no. 5, pp. 487–495, 2000.
[54] J. O. Prochaska, W. F. Velicer, J. S. Rossi et al., “Stages of
change and decisional balance for 12 problem behaviors,”
Health Psychology, vol. 13, no. 1, pp. 39–46, 1994.